574th MEETING, BATH 607 of trypsin without EDTA. A monolayer of radioactively labelled BHK cells was incubated at 37°C for2min in 0.25 % trypsin; one half of the cells in suspension were harvested, washed and assayed for adhesion, and the other half of the cells were incubated for a further 15min in 0.25% trypsin before harvesting, washing and assaying for adhesion. Cells incubated in trypsin for only 2min did not show a Mn2+-stimulated adhesion that was much greater than the CaZ+/Mg2+-stimulated adhesion. In contrast, BHK cells incubated for 15min in trypsin showed an Mn'+-stimulated adhesion that was twice that for the Ca2+/Mg2+-stimulated adhesion. These cells completely excluded Trypan Blue. When such strongly trypsin-treated '4C-labelled BHK cells were preincubated in complete growth medium for up to 60min before assaying for adhesion, this difference between adhesion in Mn2+ buffer and Ca2+/MgZ+ buffer decreased. Thus the CaZ+/Mg2+-stimulated adhesion was 51 and 86% respectively of the MnZ+-stimulated adhesion for BHK cells that had been freshly treated with trypsin and for the same cells that had been allowed to recover for 60min in growth medium.
This report describes an easy and sensitive colorimetric method for measuring polysaccharides that are oxidized by periodate. It is particularly useful for determining glycoprotein in large numbers of samples obtained from column chromatography or density-gradient centrifugation. Methods usually used for glycoprotein determination, for example total hexose content by the anthrone (Seifteret al., 1950) or orcinol methods (Weimer & Moshin, 1953) , suffer from a lack of sensitivity and problems of interference from free protein and nucleic acid. Measurement at is also poor for glycoproteins, since they have a low content of aromatic acids, and it is pointless in the presence of free protein. Periodate oxidation and coupling of a Schiff base (PAS) has been used previously for monitoring glycoproteins in the ultracentrifuge with a photoelectric cell scanner (Jabbal et al., 1975) . The significant development in our method is the elimination of a dialysis step, thereby making the method quick and practicable on many samples at one time.
The method is divided into two parts: firstly, preparation of the Schiff reagent, and, secondly, the coupling of the oxidized glycoprotein to the Schiff base. Schiff reagent is prepared by dissolving 1 g of basic Fuchsin (Eastman Kodak Co., Rochester,. NY, U.S.A.) in l00ml of boiling water and then adding 2Oml of IM-HCI to the solution cooled to 50°C. The solution is twice mixed with 300mg of activated charcoal, shaken for 5min and filtered through a Celite pad to remove the charcoal. The resulting deep-red solution can be stored in an amber glass bottle at room temperature. Directly before use, 0.1 g of sodium metabisulphite is added to every 6ml of Schiff reagent required and the solution incubated at 37°C until it is colourless or just pale yellow (about lth).
Vol. 6 Between 5 and 100bg ofglycoprotein in 2mlofwater orO.Z~-Nac1 is incubated for 2 h at 37°C with 0.2ml of freshly made periodic acid solution. The periodic acid solution is prepared by adding lop1 of periodic acid (50% solution from BDH, Poole, Dorset, U.K.) to lOml of 7 % acetic acid. After periodate oxidation, 0.2ml of the Schiff solution (containing the metabisulphite) is added to the glycoprotein solution. To allow for full colour development the resulting solution is left for 30min at room temperature before the ASss is read.
An example of this determination on the purified glycoproteins isolated from pig gastric mucus and pig small-intestinal mucus together with glycogen is shown in Fig. 1 . The sensitivity per mg of material depends on the degree of oxidation by periodate and this is least with the pig gastric glycoprotein and greatest with glycogen. Pig gastric glycoprotein contains 85 % carbohydrate, but many of the sugar residues are I-3-linked and therefore not periodate-oxidizable (Allen, 1978) . The structural basis for the increased sensitivity to periodate of the pig intestinal glycoprotein is not yet known. With glycogen, in theory, every residue is periodate-oxidizable. After 2 h incubation of gastric glycoprotein in periodate, over 90% of the possible colour intensity is obtained and the rate of subsequent oxidation considerably lower.
Measurement of gastric glycoprotein by the periodic acid/Schiff method is three times more sensitive than the anthrone method, 20 times more sensitive than the orcinol method, and about 10 times more sensitive than measuring Also. Protein and nucleic acid have values about 200 and 30 times less than that for the same weight of glycoprotein respectively and unless they are present in considerable excess do not interfere with the periodic acid/Schiff method. At concentrations of protein and nucleic acid higher than 100fig/ml, some precipitation occurs when periodic acid is added. This precipitation, which does not contribute to the colour development, can be removed by centrifugation. Glycoprotein (2.5mg in I.Oml) was applied to a column (1.5cmx70cm), eluted with 0.2% NaC1/0.02% sodium azide, and 2ml fractions were collected and assayed for glycoprotein by the periodic acidiSchiff method. 
.).
There is clear separation of the untreated native gastric glycoprotein (excluded) from the Pronase-digested subunits (partly included), providing a quick and sensitive assay for changes in the quarternary structure of this glycoprotein. This periodic acid/Schiff colorimetric method is applicable not only to glycoproteins but also to other polysaccharides oxidized by periodate.
